Background: Pesticides in Morocco are extensively used for pest control in agriculture. Their usage practices may potentially result in high farmer exposures and adverse health effects. The objective of this study is to evaluate the risks to human health phytosanitary practices of rural farmers in the region of Meknes. Methods: This study was based on a transversal survey dealt with 402 farming households in 15 rural communes. The results of the survey have undergone statistical analysis. Results: A sample of 402 individuals were included in this survey; it was found that the age of the farmers surveyed is between 18 and 72 years. The potato vine crops and orchards record the most important use pesticides. The survey found that 74 commercial preparations are used, 14 insecticides, 23 fungicides, 26 herbicides, 3 insecticide-acaricide and 1 nematicide. Some of these substances are classified as to its carcinogenicity risk in group 1, 2A and 2B according to IARC monograph (International Center for Research on Cancer). The farmers use carcinogens products: 47.3% are already exposed to tobacco, and very few of these producers are confronted with the health rules for the phytosanitary treatment. Most reported that they have skin irritation after application of pesticides, a cold and hot flushes and other health problems such as respiratory problems including "allergies". No significant correlation was found between the declaration of these health problems and the level of education. Among the farmers who reported these problems, 3.73% reported having headaches, and eleven having respiratory problems. The consumption of alcohol and tobacco to a certain degree had a strong correlation with the return of these health problems (p
Background
Pesticides are intended to fight against crop pests, whether insects (insecticides), mold/diseases (fungicides) or plants (herbicides). Agriculture is the sector of activity using the most pesticides in Morocco. Globally, the rise in pesticide sales reached 15% on average. It increased by 24% in Africa, 20% in Latin America, 16% in Asia and 6% in North America in recent years (http://www.pleinchamp.com).
In Morocco, the import, manufacture, sale, distribution or even for free of agricultural pesticides products is subject to conditions stipulated by Law 42 -95 and its implementing decrees. The lack of manufacturing units that 95% of pesticides are imported ready for use (on average 17,519 tonnes/year in 2009). As against 35% to 45% of what is imported is repackaged in small packages tailored to meet the needs of small farmers [1] . According to the Moroccan Association of Importers traders and formulators of pesticides (AMIPHY) over 600 commercial preparations are imported and marketed in Morocco. The tonnage of pesticides is increasing since 2005 [1] , it is of the order of 17,519 t in 2009 [2] , with 831 commercial specialties pesticide active ingredients and 320 were identified [1] . Insecticides come first, with percentages ranging from 35% to 40%, followed by fungicides with 35%, followed by the herbicides that can oscillate between 10% and 15% depending on the year and weather conditions [1] Note that an estimated market share of between 10% and 15% is from the smuggling and counterfeiting [3] .
However, if the use of pesticides is regarded for years as the most cost effective means of control, the profit margin is significantly reduced by subtracting the cost of their adverse effects on the environment, birds, natural enemies and human health [4] .
Pesticides have all, to varying degree, potential toxicity and unfortunately can be toxic to non-target organisms, including humans [5] .
Today, these environmental pollutants represent a serious public health problem through two aspects: 1) they can cause toxicity in humans and ecosystems; 2) the risk of diseases that the use or exposure to these substances and their derivatives can cause [6] [7]. Twenty-one pesticides identified as a result of the last IARC study showed significant associations with exposure-effect in the impact of specific cancers while controlling the main potential confounders [8] .
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OALib Journal By their serious side effects on human health and the environment, pesticides are suspected to cause serious effects on consumers, users or contaminated in general [9] [10]. The recent collective expertise "Inserm" Pesticides: occurrence of certain cancers, neurodegenerative diseases and endocrine disturbances, decreased mental capacity, abnormal reproduction with abortions [5] [11] and modification DNA [12] . Approximately 54% of poisoning cases are related to agricultural pesticides [13] ; these poisonings area source of significant morbidity and mortality. Indeed, according to the World Health Organization, the annual number of pesticide poisonings is between1 and 5million, of which several thousand cases of deaths are fetuses, children, infants and the elderly who are the most sensitive [5] .
In Morocco, cancer is the second cause of death with a prevalence of 3.2% in children [14] . The retrospective study based on data toxicovigilance CAPM-PV, over a period of 19 years (1989-2007) has identified 10 332 cases of acute pesticide poisoning (IPA) [15] . and organochlorine pesticideswith19.54% [16] . While in the region of Meknes a filalet, it is estimated that 11.2% cases of pesticide poisoning occur among agricultural workers each year with about 4.6% of deaths [17] . A Moroccan study identifies poisoning organophosphate pesticides as a real health problem in Morocco [17] . Pesticide exposure may be by the skin, respiratory tract and oral whose risk generally increases with increasing dose.
A literature search revealed that there's little research in Morocco for the assessment of health risks associated with exposure of farmers to pesticides. Our study was conducted against that backdrop to explore the use of pesticides and the key model carcinogens among farmers in the rural region of Meknes-El Hajeb with an attempt to identify gaps in their knowledge and awareness about the risks and dangers of pesticide use on human health and the environment. 
Methods
Study Design and Setting
Sample Size
The sample size was arrived at using data from the summary report on the activity and The number (N) is calculated using the following formula (for very large populations):
For populations with a limited workforce adjustment S are used:
With:
•Z α , is the value of Z (the first kind risk) corresponding to α for a bilateral situation
•α, selected depending on the confidence level (1 − α) desired (here 95%),
• Π , the expected proportion of subjects with a descriptive characteristic data in the population of subjects with cancer in Morocco.
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•p, the deviation of inaccuracy that is accepted on each side of the estimate to make the result;
•Q, effective for the general population from which the sample is extracted (target population).
For a desired proportion of occupational exposure Π = 50%, a number of farmers in rural areas of Meknes-Tafilalt region Q = 272,037, an error α = 0.05 (5%) and a standard of vagueness 5 % workforce to be included in the study is: N = 384, which was rounded to 400.
Sampling Methods
The rural sector of the Meknes region includes farms with areas ranging from less than one ha to 100 ha and more. The inclusion of subjects in the study was made respecting the distribution of farms according to the size of the utilized agricultural area (UAA) in the Meknes region. Thus, the distribution of the 400 subjects included in the study was proportional to the number of utilized agricultural area (UAA) for each class (Table 2) .
In each community of the 15 communities in the study area, 26 -27 households were contacted. The investigation was performed at home in the douars and localities from municipalities.
In each contacted household, a person pursuing an activity in the agricultural sector was questioned. After answering the question concerning the area of the holding in which they are currently practicing, eligible persons were classified in one of the classes of UAA. The survey was conducted door to door until the number required for each class is reached. If contacted in the home there were no people in the classes for which enrollment is was not yet reached, even if they exercised an agricultural activity, the nearest home was investigated. It was the same if no person working in the sector was found in the household contacted. 
Survey Instrument
The farmers participating in the study answered a questionnaire which was applied by a trained professional. The questionnaire, was comprised of objective questions (yes/no or multiple choice), and subjective questions: questions related to basic socio-demographic data (age, sex, education level of respondents, marital status and monthly household income), to information about the current occupation (job type, operation of surface , speculations, the names of pesticides used, type of equipment used for spraying (knapsack sprayer, backpack sprayer, carried sprayer towed sprayer tank volume, cultures treated with this material, number of days of use annually, surface treated per day, cleaning equipment), personal protection measures taken by farmers during spraying (using waterproof gloves, mask with filter cartridge, protective glasses...), tobacco consumption and the Alcohol and clinical information (personal and family history of cancer and other health problems).
The aim was to obtain information on the workers and the farms, the attitudes and practices of farmers regarding pesticide use, and symptoms following pesticide application to determine the impact of pesticide use on human health.
Data Treatment
The data gathered from the questionnaires were transferred to The statistical analysis was performed with the IBM SPSS Statistics Version 19 software for Windows and EXCEL 2007 .Descriptive analysis of the general characteristics of the study population was performed. The (χ 2 ) testing was used to determine possible association between the nominal variables of the study. The T-test was used for the comparison of the means. The level of significance was set at 95% (p < 0.05). The results are presented in graphs and tables and presented using a geographical information system (GIS).
Results
Population Characteristics
A total of 402 farmers participated in this study, most farmers were involved in market gardening and arboriculture. The respondents were mostly male (90.3%) and age ranged from 18 -72 years with an average age of 37.95 ± 11.06. Half farmers has a primary or lower educational level (76.3%), 14.8% had completed secondary educationand2.5% have a higher level of education, 1.8% had attended courses of informal education and 4.8%Koranic school. Most farmers (76.61) worked in a family agricultural, and23.19% worked as workers or tractoristes. Most of the respondents (94.53%) had been using pesticides for at least 5 years, and 47.73% for over 20 years. Halfhad never smoked (50.66%), whereas 47.3% were ex-smokers and only 30.8% current smokers. Most respondents (77.33%) had used pesticides for more than 10 years.
Regarding marital status, 35.5% of those interviewed were single, 62.3%married, 1.3% divorced and 1% were widowed (Table 3) .
In all the surveyed towns, arboriculture, cereals, potatoes and onions are the most answered in the crop rotation and acreage of Agricultural Area (UAA). Grain farming occupies the greatest UAA at all municipalities studied, arboriculture occupies83.1% of sown agricultural UAA (Figure 2 ).
Occupational Exposure to Pesticides
Among the 400 participants who completed questions on use of pesticides, a history of pesticide use was reported by all participants. The proportion of participants having used pesticides on a given crop was 45.9% on vineyards, 53.9% on arboriculture, 30.7% on potatos culture, and less than 7.4% on other crops. Producers have practiced these treatments for more than 13 years on average (Figure 3) . These farmers use spraying equipment often for treatment of the crop: 75.9%of respondents said they had used. Of these, 89.2% using backpack sprayers with an average of 28 days of use per year and 21 tanks prepared daily. While for orchards 9.8% use the trailed atomizer with an average of 24 days of use per year. Table 4 gives details on the different sprays used by the interviewees.
No significant correlation was found between the reporting of adverse symptoms and level of education, years of pesticide use, the use of precautionary measures. However, a significant correlation (p = 0.003) was found between the reporting of adverse symptoms and the use of backpack sprayers. Among farmers who reported adverse symptoms, five (3.73%) reported Headache, respiratory problems and others.
Failure to Take Account of Human Health
Many surveyed farmers follow a logic of massive pesticide treatments without considering the impact on their health. Indeed, 80.5% of workers making phytosanitary treatments don't wear protective mask, only 6.3% door impervious gloves every time. In addition, 41% of surveyed people reported using other means of precaution, which were mainly gowns and combinations (Table 5) .
This lack of awareness could be attributed to illiteracy of some farmers: More than 35.3% of the samples of people are illiterate (Figure 4) . By also the lack of technical knowledge and the lack of communication and trust in advisors agricultural (Agents Techniques and phytiatres centers) contribute to the generalization of these bad practices.
Cancer Risk
Among the subjects interviewed, 75.2% have used fungicides in their professional lives, 76.7% have used insecticides, herbicides 77.6%, 13.6% and 20.7% miticides do not use B. Imane et al.
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OALib Journal product. More than half of producers (57.9%) recalled products (fungicides, herbicides and insecticides) they have used in their professional lives. The most frequently used are the formulations of deltamethrin, Maneb, malathion, lambdacyhalothrin, chlorothalonil, man coze band. 
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Discussion
In Meknes-El Hajeb region, the broad spectrum of use of pesticides by farmers can cause a variety of environmental contamination situations and expose the operators, workers and surrounding people to treated plots. While the immediate effects of these substances are well known, there is a lack of information about their delayed effects.
They may in fact be associated with the development of serious diseases: cancer, neurodegenerative diseases, fertility disorders, respiratory diseases, etc. However, these diseases are multifactorial and can appear many years after exposure to pesticides. It is imperative to know the pattern of pesticide use and the main carcinogens used by farmers in the studied area.
The 402 farmers participating in this study were directly exposed to pesticides, either during solution preparation and/or its application in the field. Almost all (with the exception of nine cases); 90.3% were men, reflecting the profile for the Moroccan rural population, and similar to the results obtained in other studies in the country [18] . A different profile was found in certain regions of China, where most pesticide applicators were women, being potentially more vulnerable to pesticides [19] . In general, the educational level of the farmers surveyed in this study was low (most have not completed their primary education), similar to other Morocco regions [18] B. Imane et al.
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OALib Journal Table 6 . Carcinogenic pesticides in our study (our survey). [20] . This contrasts strongly with situations like France where half of farmers had completed high school (41.7%) [21] , and in the United States 55.8% of pesticide applicators in New York State had at least 12 years of schooling [22] .
Pesticide use requires protective measures to ensure users safety. Farmers in our study appeared to be less aware of the importance of using precautions, and only 6.3%
had used them. Over 80% of farmers have never used masks or goggles. The same behavior has also been observed in other developing countries [23] [24] [25] [26] where very few producers comply with the rules of hygiene during and after pesticide treatments.
Similar findings about non usage of protective measures amongst farmers have been reported in studies conducted in northen Greece [27] and Indea [28] , and also reported in the area of MarjaZerga in Morocco [20] , or 89% of farmers use no precaution during their work.
Non-use of protective equipment may be related to the lack of financial means. The income is spent on satisfying the everyday necessities of the home and on the raising of children. These behaviors increase the risk of poisoning and expose producers to various pathologies. While 41% of surveyed people reported using other means of precaution, which were mainly gowns and suits, the use of these means, which are relatively cheap, confirms the hypothesis that the choice of means of protection by farmers were influenced by economic considerations. Endosulfan, dicofolandcaptan was the three organochlorine that was mentioned to be used during the present study. As these substances is about to beadded to the Stokhholm Convention of Persistent Organic Polluants (POPs) [29] , it is worrying that it still was commonly used by the farmers in Morocco.
These are especially mineral oils (Group 1), chlorothalonil (group 2B) and deltamethrin (Group 3), with a proportion of exposure by 2.7% respectively 0.4% and 46.5%.
These pesticides used in Meknes, El Hajeb region may therefore expose the user or even the consumer to risk of non mastered poisoning. Furthermore pyrethroids (deltamethrin) have a lethal high acute and chronic toxicity [30] and show an example of toxicity that may affect these farmers. Indeed, deltamethrin is classified carcinogenic to humans and most frequently used. It can cause endocrine disruption, affecting the hormonal system of the body, which can cause increased natal abnormalities, sexual disturbances and failures reproductive; deltamethrin also increases apoptosis in various cancer cells [31] .
The survey also revealed that farmers in our study were exposed to organochlorine pesticides which are classified as persistent organic pollutants (POPs) due to their OALib Journal ubiquity, persistence and bioaccumulation in the environment [32] [33] . indeed, Their high toxicity to humans and non-target organisms poses significant threats to human health and biodiversity [34] .
Epidemiological studies suggest that the exposure to certain pesticides (endosulfan and ziram) increase the risk of developing Parkinson's disease by inhibiting the ubiquitin-proteasome system [35] , in addition, l'Endosulfan is an organochlorine pesticide banned in 56 countries because of its high toxicity and environmental impact [36] . And has been included in the list of persistent organic pollutants (POPs) scheduled for elimination [37] .
Organophosphates (dimethoate) are among the most toxic pesticides [38] . Exposure to organophosphorus compounds affects the quality of sperm [38] . Furthermore, in some cases, the metabolites are more toxic than the parent compound, thus e.g. malaxon would be 10 to 30 times more toxic than malathion and could induce gene mutations and chromosomal aberrations [39] .
Almost all farmers in this study know very well the dangers of the chemicals they work with, but there may other social and economic factors beyond their control. For example, farmers may be well aware of the risks, but they adopt risk practices like or disincentives related to the costs of protective equipment and safe storage or the abusive use of these chemicals to increase production.
In our study, more than 20.6% of farmers have reported health problems, similar to the findings of Racena et al. (60%; mostly backpack sprayer use) and Joan et al in central florida [40] . We did found a correlation between the reporting of health problems and the applications of pesticides with knapsack sprayers, used by 89.2% of the farmers.
This technology, generally used on small farms, may increase the risk of developing side effects, especially if the equipment is not maintained, the slurry of the pesticide may sink on the back of the worker during treatments cultures ( Figure 5 ). We also found a significant correlation between the consumption of alcohol and tobacco and reporting of health problems.
Based on the results found in the context of this work we can confirm that pesticide exposure may play a role in causing respiratory problems and asthma. Meanwhile the epidemiological studies that examines the effect of some pesticides Health shows that the herbicide paraquat, was associated with a decrease in lung function [41] . Thus Organophosphates, carbamates and organochlorines insecticides have been associated with asthma in population-based studies [42] .
Conclusions
This study establishes a diagnosis of farmers' exposure to carcinogenic chemicals in the region of Meknes in Morocco El Hajeb. Although we are based on a random sample, farmers in this study appeared to be typical of farmers in the Moroccan context, this suggests a public health problem that may be spread in the country.
At this stage of our study, we could not assess the exposure of farmers to pesticides, however, we found the existence of a risk of asthmatic and allergic respondents working in tree crops and potatoes, that use a lot pesticides including fungicides. The survey, conducted as part of this work, has identified the formulations classified as carcinogens according to IARC monograph on pesticides used in market gardening and arboriculture and appreciates the dangers they pose to humans. The farmers surveyed at the Meknes-El Hajeb region didn't receive coaching or training. They buy the pesticides on the local market which they know neither toxicity nor the mode of use. The methods of use, lack of appropriate protective gear are aggravating risk factors for farmers. Based on the results obtained, it was easy to give to different partners an idea on exhibitions that they could be harmful to health. This is a necessary step in the implementation of preventive measures against the risk factors linked to cancer in the farms at the local, regional and national levels.
